Purified rat transferrin was prepared from male rat serum. The rivanol-precipitation method of Sutton & Karp (1965) was used, but final purification was achieved by two passages through DEAE-Sephadex A50 using a 0.05-0.5~.-Tris gradient, pH 8.5. The final transferrin solution was shown to be uncontaminated by other serum proteins by polyacrylamide-gel electrophoresis.
Transferrin solution (10mg) was labelled with lZ5I by using the lactoperoxidase method (Kuenzle & Dobeli, 1973) . Labelling with 59Fe to produce a final transferrin saturation of 3 0 4 0 % was carried out in the presence of carbonate ions and a IOOM excess of citrate. The double-labelled transferrin was dialysed overnight against 0 . 6~-NaHC03, pH7.5, to remove free iron, and the solution shown to contain only transferrin-bound iron by polyacrylamide-gel electrophoresis.
Tracer doses (1 yg of transferrin per g body weight) were injected intravenously into male rats aged between 3 and 5 months. After varying periods of time the animals were killed, and the livers perfused with iso-osmotic NaCI, removed, homogenized in iso-osmotic sucrose and fractionated by differential centrifugation by a modification of the method of de Duve et al. (1955) . Fractions collected after centrifugation were designated I (6OOg, IOmin), I1 (10000g, 5min), 111 (4OOOOg, IOmin), IV (78000g, 90min), V (260OOOg, 60min) and VI (post-260000g supernatant). Marker enzymes assayed were N'-acetyl-D-D-glucosaminidase, alkaline phosphatase and neutral a-glucosidase (Seymour & Peters, 1977) and glutamate dehydrogenase (Ellis & Goldberg, 1972) .
The hepatic concentration of '''I was maximal 5min after injection [4.7? 1 . 8 %~~. of dose (n = 6)] and subsequently declined to less than 2% by 3h after injection. The hepatic concentration of 59Fe rose to a maximum [11.7*4.6%s.~. of dose (n = 6)] at 16h, and remained relatively constant over the ensuing 6 days. Fig. 1 shows the distribution of subcellular-organelle marker enzymes after differential centrifugation of the liver homogenate. Mitochondria can be seen to predominate in fractions I and 11, lysosomes in I1 and 111, plasma membrane in I, I11
and IV and endoplasmic reticulum in 111 and IV. Fig. 1 also shows the distribution of s9Fe. At 5min after injection, the majority is seen in fraction VI, a similar distribution being found for lz5I. Both labels are predominantly associated with transferrin, and may represent its dislocation from the plasma membrane during fractionation. After 30min transferrin-associated label is still present in fraction VI; however, ferritin-associated 59Fe is also detectable in fraction VI and V. At 3h after injection ferritin-associated s9Fe is increased in fractions V and IV; 59Fe in fraction VI is markedly decreased and 576th MEETING, LONDON (n = 19), ( g ) N-acetyl-~-D-ghcosaminidase (lysosomes) (n = 19), (h) neutral a-glucosidase (endoplasmic reticulum) (n = 19). Results are expressed as mean relative specific activity* S.E.M. in each of the six fractions (I-VI), the abscissa representing the protein in that fraction as a percentage of total homogenate protein.
is mainly ferritin-associated. A further decrease in fraction VI is observed by 16h with concomitant increases in fraction V and IV, the label again being largely as ferritin. This remains relatively constant over at least the ensuing 6 days. Immunodiffusion studies indicate total (labelled and unlabelled) cell ferritin to be constant over the entire time course, suggesting the system to reflect normal iron metabolism rather than a situation in which ferritin synthesis has been induced by the Vol. 6 injection of iron. There is no apparent specific association of lZ5I or 59Fe with lysosomes or mitochondria over the 7-day period, suggesting that transport of iron by endocytosis is not the predominant process. Iron appears in the cell supernatant in ferritin-bound form within a few hours of administration, passing from a non-sedimentable form to a sedimentable form in which it apparently remains for a considerable length of time before its appearance within the lysosomal system.
A system has thus been established in which the pathway of iron from serum transferrin to hepatic ferritin can be observed and further studied.
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Pyruvate dehydrogenase (EC 1.2.4.1) in mitochondria of lactating rat mammary gland, like the analogous enzyme in other tissues, is regulated by phosphorylation and dephosphorylation (Coore & Field, 1974) . Inactivation of the enzyme in vivo due to increased phosphorylation occurs when the animals are starved for 24h (Kankel & Reinauer, 1976; Baxter & Coore, 1978) or deprived of circulating insulin by streptozotocin injection or of circulating prolactin by injection of 2-bromo-a-ergocryptine (Field & Coore, 1976) . Changes in the extent of phosphorylation of the enzyme could be due to alterations in the inherent activities of the kinase and/or the phosphatase associated with the enzyme complex as well as alterations in concentration of certain intramitochondrial effectors (see review by Denton et al., 1975). In a previous report (Baxter & Coore, 1978) we compared the activities of pyruvate dehydrogenase kinase and phosphatase in enzyme complexes extracted from lactating mammary glands of fed rats with kinase and phosphatase activities in extracts from starved rats. We observed differences in behaviour of the kinase and a relative decrease in the phosphatase activity extractable from the mitochondria of starved animals. We have now extended this study to animals deprived of insulin or prolactin and also began to define more clearly the immediate cause of the change in mitochondria1 phosphatase activity seen in starved animals.
Methods
The following procedure was used to assay pyruvate dehydrogenase phosphatase. Each experiment was completed on a single day and involved two experimental animals, one of which was starved for 24h. Mammary-gland mitochondria were prepared from each animal as described previously (Titheradge & Coore, 1977) . The mitochondria were lysed by sonication for two bursts of 5s at 4°C in 30m~-triethanolamine/HCI, pH7,l mwdithiothreitol, 0.1 % Lubrol and 5 % (v/v) rat serum. Pyruvate dehydrogenase activities in these extracts were determined before ('initial' activity) and after complete
